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Declining r a t e s  of n a t i o n a l  popu la t ion  growth, con t inu ing  
d i f f e r e n t i a l  r a t e s  of  r e g i o n a l  economic a c t i v i t y ,  and s h i f t s  i n  
t h e  migra t ion  p a t t e r n s  of  people and jobs a r e  c h a r a c t e r i s t i c  
empi r i ca l  a s p e c t s  of many developed c o u n t r i e s .  I n  s e v e r a l  
i n s t a n c e s ,  they have combined t o  b r i n g  about a  r e l a t i v e  (and 
i n  some c a s e s  abso lu te )  popula t ion  d e c l i n e  of h i g h l y  urbanized 
a reas ,  e .g . ,  New York, Tokyo, and Stockholm. I n  o t h e r  c .ases ,  
they  have brought  about  r a p i d  me t ropo l i t an  growth, e .g . ,  Houston, 
Miami, and Moscow. 
The o b j e c t i v e  of t h e  Urban Chanqe Task i n  IIASA's Human 
Se t t l emen t s  and S e r v i c e s  Area i s  t o  b r i n g  t o g e t h e r  and s y n t h e s i z e  
a v a i l a b l e  e m p i r i c a l  and t h e o r e t i c a l  in format ion  on t h e  p r i n c i p a l  
determinants-  and consequences of such urban growth and d e c l i n e .  
This  paper is  t h e  second of f i v e  t o  focus on mig ra t ion  age 
p a t t e r n s  i n  n a t i o n a l  popula t ions .  I t  draws i t s  d a t a  from a  l a r g e  
d a t a  bank on mig ra t ion  p a t t e r n s  assembled a t  IIASA a s  p a r t  o f  t h e  
e a r l i e r  M i g r a t i o n ,  which was formal ly  con- 
c luded i n  1978. The f i r s t  paper  i n  t h i s  series d e a l t  w i th  t h e  
mathematical  d e s c r i p t i o n  of observed migra t ion  schedules ,  t h e  
a n a l y s i s  of t h e i r  age p r o f i l e s  and t h e  s tudy  of 'how those  pro- 
f i l e s  a r e  in f luenced  by t h e  age composit ion of t h e  popu la t ion  
i n  t h e  r eg ion  of o r i g i n .  This  paper  cont inues  t h e  e a r l i e r  
a n a l y s i s  by examining t h e  c o n t r i b u t i o n s  of d i f f e r e n t  cause- 
s p e c i f i c  migra t ion  age p r o f i l e s  t o  v a r i a t i o n s  i n  aggrega te  age- 
s p e c i f i c  migra t ion  r a t e s .  Subsequent papers  w i l l  d e a l  wi th  a  
comparative a n a l y s i s  of t h e  l a r g e  d a t a  bank on mig ra t ion  sched- 
u l e s ,  a  s tudy  of s t a t u s - s p e c i f i c  migra t ion  age p r o f i l e s ,  and an 
i n v e s t i g a t i o n  of a l t e r n a t i v e  methods f o r  developing model sched- 
u l e s  f o r  i n f e r r i n g  migra t ion  flows on t h e  b a s i s  of i n a c c u r a t e  o r  
inadequate  d a t a .  
A l i s t  of r e l a t e d  p u b l i c a t i o n s  i n  t h e  Urban Change S e r i e s  
appears  a t  t h e  end of t h i s  paper .  
Andrei Rogers 
Chairman 
Human Se t t l emen t s  
and S e r v i c e s  Area 
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ABSTRACT 
This paper seeks to illuminate the role played by various 
reasons for migration in accounting for observed-variations of 
age-specific migration rates. The focus is on the levels and 
age profiles of different cause-specific migration schedules 
and on their contribution to aggregate migration age curves 
that change over time and space. 
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MIGRATION AGE PATTERNS: 
11. CAUSE-SPECIFIC PROFILES 
Andrei Rogers, Luis J. Castro 
INTRODUCTION 
Mortality studies have shown that the age pattern of 
deaths varies systematically with level. For example, as the 
expectation of life at birth increases, the largest absolute 
declines generally occur at ages below 5 and above 65. This is 
a consequence of the dramatic reduction in the contribution 
to overall deaths made by infectious diseases, which have a 
U-shaped age profile. Are there analogous systematic varia- 
tions in migration age patterns? Does the age pattern of mig- 
ration vary with level? For example, if divorce is a reason 
for migration, and if the level of migration and the number of 
divorces per capita both increase with economic development, 
should one then expect a particular shift in the aggregate 
migration age profile? 
Sam Preston (1976, p. 109) points out that "...roughly 
half of the variance in age-curves of mortality at a particular 
mortality level can be accounted for by variance in relative 
importance of 6-7 cause of death categories among populations 
at that level ... it suggests that causes of death have substantial 
value in accounting for disparities in age patterns in mortality." 
Can the same be said of disparities in age patterns of migration? 
This paper seeks to illuminate the role played by various 
reasons for migration in accounting for observed variations of 
age-specific migration rates. The focus is on the levels and 
age profiles of different 'reason-specific migration schedules 
and on their contribution to aggregate migration age curves and 
their changes over time and space. Because we follow the "mor- 
tality" approach in decomposing aggregate migration schedules, 
we refer to reasons as causes. In a forthcoming paper, however, 
we shall.focus instead on the "fertilityn approach of analyzing 
such schedules, adopting a decompositfon by status instead of by 
cause. 
MIGRATION BY CAUSE 
Why people move is a question that needs to be considered 
within the context of (1) those differentiating characteristics 
of potential migrants that condition receptivity to migration, 
and (2) those differentiating environmental factors that stimu- 
late migration from one community to another. Nevertheless, 
insights into motivations for migration can be developed simply 
by asking people why they moved. This approach has been adopted, 
for example, in nationwide surveys conducted by the U.S. Census 
Bureau (Long and Hansen, 1979) and by national migration re- 
gisters maintained in such countries as Czechoslovakia (Kiihnl, 
1978). 
Studies of reported causes for internal migration are sub- 
ject to a number of serious limitations. First, usually only 
the "main" cause is tabulated and examined; yet multiple inter- 
dependent causes underlie migration behavior. Second, the num- 
ber of alternative causes listed in migration questionnaires 
typically are broad aggregations of a much wider range of causes 
and therefore may inadequately reflect the true importance of 
motivations connected with migration. Finally, problems arise 
when the causes are not separately classified for the initiators 
of migration (e.g., household heads) and for their dependents 
(e.g., children). In short, reported causes of migration often 
are mutually interdependent, usually insufficient in number, and 
generally not linked directly to the true decisionmaker. However, 
analogous l i m i t a t i o n s  a l s o  appear i n  s t u d i e s  of  m o r t a l i t y  by 
cause ,  wi thout  p r e s e n t i n g  insupe rab le  o b s t a c l e s  f o r  t h e  genera- 
t i o n  of i n s i g h t s  i n  t h a t  a r e a  o f  demographic r e sea rch :  
"Causes a r e  undoubtedly recorded wi th  cons ide rab le  
inaccuracy and i n t e r p o p u l a t i o n  incomparab i l i t y ,  and t h e s e  
problems have discouraged t h e  e x p l o i t a t i o n  of cause-of- 
dea th  s t a t i s t i c s .  But demographic d a t a  a r e  never  p e r f e c t -  
l y  a c c u r a t e ,  and t h e  choice  i s  between n e g l e c t i n g  them 
a l t o g e t h e r  and producing q u a l i f i e d  s t a t emen t s  about t h e  
t endenc ies  they  sugges t . "  (P res ton ,  1976, p. 2 )  
Table l.A g i v e s  t h e  pe rcen t  of  household heads moving f o r  
each of f i v e  causes  i n  t h e  U.S. and i n  Hungary. These d a t a  con- 
f i r m  t h a t  it is a g r e a t  o v e r s i m p l i f i c a t i o n  t o  e x p l a i n  mig ra t ion  
s o l e l y  i n  t e r m s  o f  economic mot iva t ions .  Although employment 
reasons  account f o r  about  a h a l f  o f  t h e  recorded reasons  f o r  
moving by household heads,  educa t ion ,  marr iage,  housing and 
o t h e r  reasons  account  f o r  t h e  o t h e r  h a l f .  Moreover, t h e  d a t a  
i n d i c a t e  t h a t  i n  Hungary economic mot iva t ions  have been dec l in -  
i n g  i n  r e l a t i v e  importance over t i m e .  
Table l.B p r e s e n t s  comparable d a t a  f o r  t o t a l  persons  m i -  
g r a t i n g ,  i n c l u d i n g  t h e  household head. Only 36 p e r c e n t  o f  t o t a l  
migrants  w e r e  household heads i n  t h e  U.S. survey;  i n  Hungary t h e  
corresponding percentage  ranged from 37 p e r c e n t  i n  1958 t o  45 
pe rcen t  i n  1968. The d a t a  f o r  Czechoslovakia do n o t  d i s t i n g u i s h  
between household heads and t h e i r  accompanying dependents.  
Housing r easons  accounted f o r  over  40 p e r c e n t  of a l l  m i -  
g r a t i o n  between communities (communes) i n  Czechoslovakia i n  1973; 
t h i s  t o t a l  i s  about  t h r e e  t i m e s  a s  high a s  Hungary's and f i v e  
t i m e s  a s  h igh  a s  t h e  U.S. f i g u r e .  Data f o r  t h e  U.S., however, 
r e f e r  t o  i n t e r s t a t e  mig ra t ion ,  and one would expec t  housing 
reasons t o  d e c l i n e  i n  importance r e l a t i v e  t o  economic reasons  
i n  migra t ions  over  such d i s t a n c e s .  
L e s s  than  30 p e r c e n t  of  t o t a l  i n t e r n a l  migra t ion  i n  Czecho- 
s l o v a k i a  was a t t r i b u t e d  t o  economic causes .  This  r e l a t i v e l y  low 
s h a r e  of t h e  t o t a l  is  somewhat s u r p r i s i n g  and appa ren t ly  r e f l e c t s  
a l e v e l i n g  of r e g i o n a l  economic d i f f e r e n c e s :  
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" . . . f o r  t h e  major p a r t ,  it is t h e  outcome of s p e c i f i c  
Czechoslovak cond i t ions :  I n  r e c e n t  y e a r s ,  development i n  
t h e  whole Czechoslovak S o c i a l i s t  Republic,  b u t  p a r t i c u l a r l y  
i n  t h e  Czech S o c i a l i s t  ~ e p u b l i c ,  was c h a r a c t e r i z e d  by a  re- 
l a t i v e l y  balanced t e r r i t o r i a l  development of product ive  
f o r c e s ,  accompanied by a  l eve l l ing -ou t  of r e g i o n a l  d i f f e r -  
ences  i n  economic and income s t r u c t u r e  and i n  t h e  t r a i n i n g  
requirements  o f  a v a i l a b l e  jobs." (Kiihnl, 1978, p.  4 )  
Table 2 shows t h a t  t h e  cause s t r u c t u r e  o f  mig ra t ion  v a r i e s  
wi th  migra t ion  d i s t a n c e .  For example, t h e  two p r i n c i p a l  causes  
of migra t ion  i n  t h e  Czech Republic,  employment and housing,  ex- 
h i b i t  oppos i t e  a s s o c i a t i o n s  wi th  migra t ion  d i s t a n c e . *  They 
mi r ro r  t h e  s i m i l a r  i n v e r s e  r e l a t i o n s h i p  shown i n  t h e  U.S. and 
Hungarian d a t a  se t  o u t  e a r l i e r  i n  Table 1.A, which r e f l e c t  
t h e  commonly observed tendency of s h o r t - d i s t a n c e  mig ra t ion  t o  be 
p r i m a r i l y  motivated by housing reasons  and long-d is tance  migra- 
t i o n  by employment reasons .  For a s  Hoover (1971) p o i n t s  o u t  i n  
a  s tudy  of U.S. d a t a :  
" . . . t h o s e  men who only  moved w i t h i n  t h e  same county 
were predominantly in f luenced  by housing c o n s i d e r a t i o n s .  
S ince  a l l  o f  a  county i s  g e n e r a l l y  regarded a s  be ing  i n  
a  s i n g l e  l a b o r  market o r  commuting range ,  job changes a r e  
r e l a t e d  on ly  t o  a  minor e x t e n t  with  i n t r a c o u n t y  moves: 
most such movers a r e  n o t  changing jobs .  
For t h o s e  who moved t o  a  d i f f e r e n t  county ... t h e  
p i c t u r e  i s  q u i t e  d i f f e r e n t ,  wi th  employment changes ( in -  
c lud ing  e n t r y  t o  o r  e x i t  from m i l i t a r y  s e r v i c e )  emerging 
a s  t h e  major r easons  f o r  migrat ing.  This  r e f l e c t s  t h e  
f a c t  t h a t  an  in t e rcoun ty  migra t ion  g e n e r a l l y  invo lves  
s h i f t i n g  t o  a  d i f f e r e n t  l a b o r  market beyond t h e  commut- 
i n g  range f o r  t h e  former job." (Hoover, 1971, p. 169) 
Migration causes  a r e  r e l a t e d  t o  a  p e r s o n ' s  age and sex .  
For example, migra t ion  motivated by h e a l t h  reasons  i s  a  phenom- 
enon c h a r a c t e r i s t i c  of o l d  pe r sons ,  whereas educa t ion - re l a t ed  
migra t ion  i s  predominantly a s s o c i a t e d  with  young people.  Wives 
tend  t o  be younger than  t h e i r  husbands; t h e r e f o r e  t h e  migra t ion  
age p r o f i l e  of  female mig ra t ion  peaks a t  an e a r l i e r  age than  t h e  
corresponding p r o f i l e  f o r  males. Thus, i n  o r d e r  t o  unders tand 
b e t t e r  why pecple  move, it i s  important  t o  d i saggrega te  cause- 
s p e c i f i c  migra t ion  d a t a  by age and sex.  
*There a r e  a  dozen a d m i n i s t r a t i v e  r eg ions  i n  Czechoslovakia:  
e i g h t  i n  t h e  Czech Republic and fou r  i n  t h e  Slovak Republic.  
The n a t i o n  i s  comprised of about  100 d i s t r i c t s  and approxi-  
mately 10,000 communities (communes). 
Table 2. Migration by cause and d i s t ance :  
Czech Republic,  1966-1973 
Source: ~ i i h n l  (19781, p. 7. 
Distance 
Migration 
between 
reg ions  
Migration 
between 
d i s t r i c t s  
wi th in  
reg ions  
Migration 
between 
communi- 
t ies  
wi th in  
d i s t r i c t s  
Reasons: 1 - change of employment 6 - divorce  
2 - moving c l o s e r  t o  p l a c e  7 - housing 
of work 8 - o t h e r  
3 - educat ion  9 - unknown 
4 - h e a l t h  
5 - marriage 
Year 
1967 
1969 
1971 
1973 
1967 
1969 
1971 
1973 
3967 
1969 
1971 
1973 
Causes 
1 
3016 
28,4 
26,4 
24,4 
23,3 
21,2 
19,1 
16,8 
12,2 
9,5 
8,7 
7,6 
I 
6,3 
5,6 
6,O 
5,7 
8,1 
7,4 
7,3 
6,6 
7,9 
6,8 
6,l 
5,9 
5,2 
5,O 
5,2 
5,6 
4,4 
4,O 
4,2 
4,4 
4,5 
4,8 
3,8 
4,5 
2 3 4  
0,9 
1,5 
1,3 
1,4 
0,6 
0,6 
0,6 
0,6 
0,2 
0,2 
0,2 
0,2 
5 
13,5 
15,3 
13,6 
15,5 
13,O 
16,O 
15,2 
17,5 
13,1 
18,4 
16,6 
17,9 
6 
2,O 
3,O 
2,9 
3,4 
2,1 
3,1 
3,O 
3,3 
1,7 
2,7 
2,6 
2,8 
7 
36,0 
37,0 
39,1 
38,3 
43,6 
43,9 
45,2 
45,4 
55,8 
54,3 
56,5 
55,4 
8 
4,3 
4,1 
5,4 
5,7 
4,O 
3,8 
5,5 
5,4 
3,9 
3,7 
5,3 
5,7 
1,2 
0,1 
0,1 
0,O 
0,9 
0,O 
0,1 
0,0 
0,7 
0,1 
0,2 
0,O 
9 T o t a l  
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
Table 3 i l l u s t r a t e s  t y p i c a l  age and s e x  d i f f e r e n t i a l s  i n  
migration-by-cause d a t a .  Except f o r  housing reasons  i n  Hungary, 
most moves a t t r i b u t a b l e  t o  each cause  occur  be fo re  t h e  age of 
40. Only hea l th -  and hous ing- re la ted  mig ra t ions  occur  i n  s i g n i -  
f i c a n t  percentages  a t  o l d e r  ages .  F i n a l l y ,  age c o n c e n t r a t i o n  i s  
m o s t  pronounced i n  migra t ion  a s s o c i a t e d  wi th  marr iage  (60 t o  80 
percent  between t h e  ages o f  20 and 30) and educa t ion  ( 9 4  t o  97 
pe rcen t  between t h e  ages  of 16 and 3 0 ) .  
DESCRIPTION: CAUSE-SPECIFIC 
AGE PROFILES 
I f  t h e  age p a t t e r n  of mig ra t ion  i s  in f luenced  by i t s  cause- 
of-migrat ion s t r u c t u r e  then  it should be p o s s i b l e  t o  a t t r i b u t e  
d i f f e r e n c e s  i n  age p a t t e r n s  of  migra t ion  i n  two o r  more popula- 
t i o n s ,  a t  l e a s t  p a r t i a l l y ,  t o  d i f f e r e n c e s  i n  t h e i r  cause s t r u c -  
t u r e s .  Unfor tuna te ly ,  d e t a i l e d  age - spec i f i c  d a t a  on mig ra t ion  by 
cause a r e  exceedingly s c a r c e ,  and w e  have been a b l e  t o  f i n d  only  
one source  f o r  t h i s  s tudy:  t h e  Czechoslovakian mig ra t ion  r e g i s -  
ter .  * 
Figure  1 d i s p l a y s  his tograms and t h e i r  a s s o c i a t e d  cub ic  
s p l i n e  i n t e r p o l a t i o n s  (McNeil, T r u s s e l l ,  and Turner ,  1977) f o r  
age - spec i f i c  male and female mig ra t ion  r a t e s  i n  Czechoslovakia.  
Figure  2 p r e s e n t s  t h e  age - spec i f i c  migra t ion  cause s t r u c t u r e s  
t h a t  u n d e r l i e  t h e s e  r a t e s .  For e a s e  of v i s u a l  comparison a l l  
age p r o f i l e s  a r e  s c a l e d  t o  sum t o  a u n i t  a r e a  under t h e  curve 
( i . e . ,  t o  e x h i b i t  a g r o s s  migraproduction r a t e ,  GMR, of u n i t y ) .  
The age p r o f i l e s  r e v e a l  t h a t  t h e  causes  of mig ra t ion  vary 
s u b s t a n t i a l l y  i n  age p a t t e r n .  Of t h e  e i g h t  causes  i l l u s t r a t e d ,  
t h e  age p r o f i l e  o f  housing reasons  m i r r o r s  most c l o s e l y  t h a t  o f  
t h e  aggrega te  mig ra t ion  schedule ,  e x h i b i t i n g  roughly t h e  same 
* I d e n t i f i c a t i o n  of  mig ra t ion  causes  has  been a p a r t  of  t h e  regu- 
l a r  i n t e r n a l  migra t ion  r e g i s t e r  of Czechoslovakia s i n c e  1966. 
The d a t a  a r e  based on responses  g iven  by migrants  a t  t h e  t i m e  
t h a t  they  n o t i f y  l o c a l  a u t h o r i t i e s  o f  t h e i r  change of  addres s .  
Dependents a r e  n o t  d i s t i n g u i s h e d  from household heads i n  t h e s e  
d a t a .  
Table 3. Age and Sex D i f f e r e n t i a l s  i n  Miqration-by-Cause 
P a t t e r n s :  Hungary, 1958 and Czechoslovakia ,  1 9 7 3  
3 . A  Males 
3.B Females 
Totdl 
100,O 
100,O 
1 0 0 ~ 0  
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
100,O 
Sources:  Compton ( 1 9 7 1 )  pp. 90-91 and Czechoslavakian 
Fede ra l  S t a t i s t i c a l  O f f i c e  ( 1 9 7 4 ) .  The mig ra t ion  
of  t h o s e  less t han  16 y e a r s  of  age  i s  h e r e  assumed 
t o  be dependent  migra t ion . ,  
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1. Change of employment. 2. Moving closer to place of work. 
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Figure 2. Observed cause-specific migration rates: 
Czechoslovakia, males and females, 1973. 
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Figure 2 .  Observed cause - spec i f i c  migration r a t e s :  
Czechoslovakia,  males and females,  1 9 7 3 ,  
continued.  
fou r  peaks: a t  i n f a n c y ,  d u r i n g  t h e  e a r l y  l a b o r  f o r c e  p a r t i c i p a -  
t i o n  y e a r s ,  a t  r e t i r e m e n t ,  and d u r i n g  t h e  o l d e s t  age i n t e r v a l .  
Marriage and educa t ion  r e a s o n s ,  on t h e  o t h e r  hand, a r e  concen- 
t r a t e d  between t h e  ages  of 10 and'30 and a r e  e s s e n t i a l l y  unimodal 
i n  age p r o f i l e .  Divorce,  change o f  employment, and moving c l o s e r  
t o  t h e  p l a c e  of  work have p r o f i l e s  t h a t  a r e  bi-modal, w i th  l o c a l  
peaks a t  i n fancy  and a t  t h e  e a r l y  l a b o r  f o r c e  p a r t i c i p a t i o n  ages .  
F i n a l l y ,  h e a l t h  r easons  a p p a r e n t l y  a r e  an  impor tan t  cause  of m i -  
g r a t i o n  only  f o r  t h e  e l d e r l y .  (The r e s i d u a l  c a t e g o r y ,  " a l l  o t h e r  
reasons"  i s  c o n s o l i d a t e d  t o g e t h e r  wi th  d i v o r c e  i n  F igu re  2 i n  
o r d e r  t o  g i v e  it a  p r o f i l e  t h a t  i s  more amenable f o r  o u r  sub- 
sequent  a n a l y t i c a l  manipula t ions . )  
The d i f f e r e n t  c a u s e - s p e c i f i c  age p a t t e r n s  may be  i n t e r p r e t e d  
k f t h i n  a  l i f e - c y c l e  framework i n  which i n d i v i d u a l s  p a s s  through 
d i f f e r e n t  s t a t e s  of e x i s t e n c e .  S t a r t i n g  wi th  b i r t h  and t h e n  an 
e n t r y  i n t o  t h e  e d u c a t i o n a l  system a t  t h e  e lementary l e v e l ,  t h e  
"passage" may a l s o  i n c l u d e  e n t r y  i n t o  t h e  m i l i t a r y  o r  t h e  uni-  
v e r s i t y ,  marr iage ,  m u l t i p l e  e n t r i e s  i n t o  and withdrawals  from 
t h e  l a b o r  f o r c e ,  perhaps d i v o r c e  and remarr iage ,  r e t i r e m e n t ,  
widowhood, and moves t o  e n t e r  s a n a t o r i a  o r  t o  r e j o i n  r e l a t i v e s .  
Assoc ia ted  wi th  t h i s  i n d i v i d u a l  l i f e  c y c l e  p e r s p e c t i v e  i s  
a  fami ly  l i f e  c y c l e  o r i e n t i a t i o n  which begins  wi th  marr iage ,  
pas ses  on ta  p r o c r e a t i o n ,  c h i l d  r e a r i n g  ( p o s s i b l y  i n t e r r u p t e d  
by d ivo rce  or d e a t h ) ,  con t inues  on t o  c h i l d  " launching" ,  retire- 
ment, and u l t i m a t e l y  ends w i t h  t h e  d e a t h  of  bo th  spouses ;  
"The main s t a g e s  th rough which a  fami ly  pas ses  du r ing  
i ts  l i f e t i m e  a r e  t h e  i n i t i a l  c h i l d l e s s  s t a g e ,  u s u a l l y  l a s t -  
i n g  one o r  two y e a r s ,  t h e  c h i l d b e a r i n g  s t a g e ,  de f ined  by 
t h e  i n t e r v a l  between t h e  f i r s t  and l a s t  b i r t h ,  u s u a l l y  ex- 
t e n d i n g  over  approximately  e i g h t  y e a r s ,  and t h e  i n t e r m e d i a t e  
s t a g e  o c c u r r i n g  between t h e  b i r t h  of  t h e  l a s t  c h i l d  and t h e  
f i r s t  c h i l d  l e a v i n g  home, ex tending  f o r  about  16 y e a r s  and 
r e p r e s e n t i n g  t h e  on ly  p e r i o d  du r ing  which a l l  members of  t h e  
fami ly  a r e  l i v i n g  i n  t h e  household.  This  i s  fol lowed by what 
is o f t e n  r e f e r r e d  t o  a s  t h e  ' l aunch ing '  s t a g e ,  o c c u r r i n g  be- 
tween t h e  e v e n t s  of  t h e  f i r s t  and l a s t  c h i l d  l e a v i n g  home, 
u s u a l l y  of  comparable l e n g t h  t o  t h e  c h i l d b e a r i n g  s t a g e .  
Beyond t h e  launching  s t a g e ,  when t h e  p a r e n t s  a r e  aga in  
a lone  i n  t h e  household is  t h e  p o s t - p a r e n t a l  s t a g e  ending 
when one of t h e  spouses  d i e s .  Then fo l lows  a  pe r iod  of  
widowhood u n t i l  t h e  d e a t h  of t h e  o t h e r  p a r e n t .  Obviously,  
t h e  sequence and t iming  of  t h e  s t a g e s  of  t h e  l i f e  c y c l e  
d i f f e r  from t h i s  f o r  f a m i l i e s  prematurely  broken by dea th  
o r  d ivo rce  o f  t h e  p a r e n t s . "  (Young, 1975, p. 6 1 )  
Figure  2 presen ted  cause - spec i f i c  age p r o f i l e s  s c a l e d  t o  a  
u n i t  GMR f o r  ease of comparison. The i r  r e l a t i v e  l e v e l s  i n  t h e  
observed mig ra t ion  schedule  are i l l u s t r a t e d  i n  F igu re  3, which 
a l s o  inc ludes  comparable d a t a  f o r  another  y e a r ,  1970, t o  permi t  
an examination of changes over  t i m e .  The aggrega te  mig ra t ion  
p r o f i l e ,  however, i s  s t i l l  s c a l e d  t o  sum t o  a  u n i t  a r e a  under 
t h e  curve.  
F igu re  3  shows t h a t  bo th  t h e  l e v e l s  and t h e  age p r o f i l e s  
of t h e  1970 and 1973 mig ra t ion  cause  s t r u c t u r e s  are roughly s i m -  
i l a r .  Housing r easons  account  f o r  approximately  40  p e r c e n t  of 
t h e  t o t a l  g r o s s  migraproduct ion r a t e ,  economic r easons  f o r  an 
addAtiona1 25 t o  30 p e r c e n t ,  marr iage f o r  12 t o  15 p e r c e n t ,  
h e a l t h  f o r  8 t o  11 p e r c e n t ,  and a l l  o t h e r  reasons  f o r  t h e  re- 
maining 5  t o  15 pe rcen t .  The major d i f f e r e n c e  i n  age p r o f i l e s  
occurs  i n  t h e  pos t - r e t i r emen t  ages ,  w i th  t h e  1973 schedu le s  ex- 
h i b i t i n g  a much more pronounced ald-age-peak. 
F igu re  4 c o n t r a s t s  t h e  l e v e l s  and age p r o f i l e s  of  male 
i n t r a - r e p u b l i c  moves wi th  t h o s e  o f  male i n t e r - r e p u b l i c  moves 
i n  an e f f o r t  t o  i d e n t i f y  t h e  p o s s i b l e  e f f e c t s  of  d i s t a n c e  on 
t h e  mig ra t ion  cause  s t r u c t u r e .  Here t h e  f i n d i n g s  are n o t  as 
clear c u t .  Although i n t r a - r e p u b l i c  mig ra t ion  l e v e l s  by cause 
s e e m  t o  be s i m i l a r  i n  bo th  t h e  Czech and t h e  Slovak r e p u b l i c s ,  
they  d i v e r g e  i n  t h e  cor responding  i n t e r - r e p u b l i c  mig ra t ion  d a t a .  
Housing r easons ,  f o r  example, c o n t r i b u t e  45 p e r c e n t  of  t h e  t o t a l  
GMR i n  t h e  f low from t h e  Czech t o  t h e  Slovak r e p u b l i c ,  b u t  ac-  
count  f o r  on ly  33 p e r c e n t  o f  t h e  f low i n  t h e  r e v e r s e  d i r e c t i o n .  
The age p r o f i l e s  a l s o  seem t o  d i f f e r ,  b u t  a more a c c u r a t e  assess- 
ment r e q u i r e s  a s c a l i n g  t o  a u n i t  GMR, such as appears  i n  F igure  
5. 
Figure  5 e n l a r g e s  t h e  age p r o f i l e s  of  t h e  fo l lowing  t h r e e  
causes  t o  a u n i t  GMR: 
1 . change of employment, 
2 .  moving c l o s e r  t o  p l a c e  of  work, and 
3 .  housing . 

r r n n  
n o w -  
Z o n x a ~  
0 
m 0 w  0 n 0 CI 0 4
0 
? ? ? 9 9 
.. 
v) C 
a, 7 4  
4J 
crr w 
h  C 
0 
C -4 
0 4J 
.4 crr 
0 h  
crr cn 
s7.2 
-4 
c.2 z 
U 
-4 a - 
' u 3 w  
-4 a a, 
U 0 4  
K ?  2 
rn h  
l a , -  
a , 0  crr 
v) G.d 
!J -d x 
crr riJ 
U a  > 
C 0 
+a c r r d  
a, vl 
> I  0 
h  a s  
a , h U  
m 4 J  0, 
n C N  
O H U  
Legend: 1 = In t r a - (Czech )  r e p u b l i c  migra t ion  
2 = I n t e r -  (Czech-to-Slovakia) r e p u b l i c  migra t ion  
3 = I n t r a - ( S l o v a k i a )  r e p u b l i c  migra t ion  
4 = Inter-(Slovakia- to-Czech)  r e p u b l i c  migra t ion  
1. Intra-republic migration: 
Change of employment. 
2. Inter-republic migration: 
Change of employment. 
Figure 5. Observed cause-specific migration rates: 
Intra- and inter-republic migrations in 
Czechoslovakia, males, 1973, for specific causes. 
Legend: 1 = Intra-(Czech)  r e p u b l i c  migra t ion  
2 = 1n te r -  (czech-to-Slovakia) r e p u b l i c  migra t ion  
3 = I n t r a -  (S lovakia)  r e p u b l i c  migra t ion  
4 = I n t e r -  (Slovakia-to-Czech) r e p u b l i c  migra t ion  
3. Intra-republic migration: 
Moving closer to place of work. 
4. Inter-republic migration: 
Moving closer to place of work. 
Figure 5. Observed cause-specific migration rates: 
Intra- and inter-republic migrations in 
Czechoslovakia, males, 1973, for specific 
causes, continued. 
Legend: 1 = 1nt ra - (Czech)  r e p u b l i c  m ig ra t i on  
2 = In te r - (Czech- to -S lovak ia )  r e p u b l i c  m i g r a t i o n  
3 = I n t r a - ( S l o v a k i a )  r e p u b l i c  m i g r a t i o n  
4 = In te r - (S lovak ia - to -Czech)  r e p u b l i c  m ig ra t i on  
5.  I n t r a - r e p u b l i c  m i g r a t i o n  : 
Housing .  
6 .  I n t e r - r e p u b l i c  m i g r a t i o n  
Housing.  
F i g u r e  5. Observed  c a u s e - s p e c i f i c  m i g r a t i o n  r a t e s :  
I n t r a -  a n d  i n t e r - r e p u b l i c  m i g r a t i o n s  i n  
C z e c h o s l o v a k i a ,  males, 1973 ,  f o r  s p e c i f i c  
c a u s e s ,  c o n t i n u e d .  
Dif fe rences  i n  age p r o f i l e s  a s s o c i a t e d  wi th  d i f f e r e n c e s  i n  
t h e  d i s t a n c e s  migra ted  a r e  hard  t o  i d e n t i f y .  Indeed more s i g n i f -  
i c a n t  p r o f i l e  d i f f e r e n c e s  s e e m  t o  be a s s o c i a t e d  w i t h  t h e  r e p u b l i c  
of o r i g i n  than  wi th  t h e  ca t egory  of  f low ( i . e . ,  i n t r a  v s .  i n t e r ) .  
For example, t h e  age p r o f i l e s  o f  mig ra t ion  o r i g i n a t i n g  i n  S lovakia  
a r e  more l a b o r  dominant, i .e . ,  a h i g h e r  p r o p o r t i o n  of t h e  t o t a l  
GMR i s  t o  be found i n  t h e  prime young l a b o r  f o r c e  ages .  A l a b o r  
dominant curve,  consequent ly ,  i s  c h a r a c t e r i z e d  by a r e l a t i v e l y  
t h i n n e r  and h i g h e r  peak between t h e  ages  o f  20 and 3 0 .  
W e  conclude,  t h e r e f o r e ,  t h a t  a l though t h e  m i g r a t i o n  l e v e l s  
a s s o c i a t e d  wi th  v a r i o u s  causes  vary  wi th  d i s t a n c e ,  t h e  cause- 
s p e c i f i c  age p r o f i l e s  may i n  f a c t  by q u i t e  s i m i l a r .  Only more 
d a t a  of t h e  s o r t  i l l u s t r a t e d  above can c l a r i f y  t h i s  m a t t e r .  A t  
t h e  moment t h e  above conc lus ion  is merely a c o n j e c t u r e .  
ANALYSIS: MODEL SCHEDULES 
Figure  6 i l l u s t r a t e s  bo th  t h e  observed a g e - s p e c i f i c  migra- 
t i o n  schedules  ( s c a l e d  t o  u n i t  GMR) f o r  Czechoslovakian males 
and females i n  1 9 7 3  and t h e i r  g radua t ion  by a model schedule  
( t h e  superimposed smooth o u t l i n e s )  de f ined  as t h e  sum o f  f o u r  
components: 
1 .  a s i n g l e  n e g a t i v e  exponen t i a l  curve  of t h e  pre- labor  
-- 
f o r c e  a g e s ,  w i th  i t s  r a t e  of  d e s c e n t ,  a l :  
2 .  a unimodal cu rve  of t h e  l a b o r  f o r c e  ages  wi th  i t s  r a t e s  
of a s c e n t  and d e s c e n t ,  h2 and a* ,  r e s p e c t i v e l y ;  
3 .  ano the r  unimodal curve  of t h e  pos t - labor  f o r c e  ages 
- 
with  i t s  r a t e s  of  a s c e n t  and d e s c e n t ,  h3 and a 3'  
r e s p e c t i v e l y ,  and 
4 .  a c o n s t a n t  cu rve  c,  t h e  i n c l u s i o n  of  which improves 
t h e  q u a l i t y  o f  f i t  provided by t h e  mathematical  ex- 
p r e s s i o n  of  t h e  schedule .  
The decomposit ion desc r ibed  above s u g g e s t s  t h e  fo l lowing  
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simple sum of fou r  curves (Xogers, R a q u i l l e t ,  and Cas t ro ,  1978)*: 
The " f u l l "  model schedule  i n  equa t ion  (1) h a s  e leven  parameters :  
a l  , a l  , a 2 ,  p 2 ,  a 2 ,  X 2 ,  a3 ,  p3,  a3,  X 3 ,  and c. The p r o f i l e  of  
t h e  f u l l  model schedule  i s  def ined  by seven of t h e  e l even  param- 
eters: a l  . p 2 ,  a2  , X 2 ,  p3, a3,  and X 3 .  Its l e v e l  is  defermined 
by t h e  remaining f o u r  parameters:  a l ,  a 2 ,  a3 ,  and c. A change 
i n  t h e  va lue  of t h e  g ross  migraproduction r a t e  of a p a r t i c u l a r  
model schedule  a l t e r s  p r o p o r t i o n a l l y  t h e  va lues  of t h e  l a t t e r  
b u t  does n o t  a f f e c t  t h e  former. F i n a l l y ,  migra t ion  schedules  
without  a r e t i r e m e n t  o r  o l d  age peak may be  r ep resen ted  by a 
"reduced" model wi th  seven parameters ,  because i n  such i n s t a n c e s  
t h e  t h i r d  component of  equa t ion  (1)  is  omit ted .  
The model schedule  de f ined  i n  equat ion  (1)  may be used t o  
f i t  a l l  of  t h e  cause - spec i f i c  p r o f i l e s  i l l u s t r a t e d  i n  F igures  2 
and 5. The two employment-related p r o f i l e s  and t h e  p r o f i l e s  of 
migra t ion  a s s o c i a t e d  wi th  marr iage and wi th  d i v o r c e  may be 
desc r ibed  by t h e  reduced seven-parameter model. Education-. 
motivated migra t ion  p r o f i l e s  fo l low t h e  model schedule  wi th  
- both t h e  first and t h e  t h i r d  components omi t t ed  e . ,  a l  = a 3  - 
0 ) .  The age p a t t e r n  of h e a l t h - r e l a t e d  migra t ion  can be desc r ibed  
by t h e  model schedule  wi th  both  t h e  f i r s t  and t h e  second compon- 
e n t s  omi t ted  ( i .e . ,  a ,  = a 2  = 0). F i n a l l y ,  migra t ion  caused by 
housing reasons  and by t h e  remaining " a l l  o t h e r  causes"  ( inc lud-  
i n g  d ivorce )  t a k e s  on t h e  p r o f i l e  of t h e  f u l l  e l even  parameter  
*Both t h e  l a b o r  f o r c e  and t h e  pos t - labor  f o r c e  components i n  
equat ion  (1)  a r e  desc r ibed  by t h e  "double exponen t i a l "  curve 
formulated by Coale and M c N e i l  (1972) f o r  t h e i r  s t u d i e s  of 
n u p t i a l i t y  and f e r t i l i t y .  
model, as does  t h e  a g g r e g a t e  schedule .  F i g u r e s  7 and 8 d i s p l a y  
t h e  r e s u l t s  o f  such f i t s ,  and Appendix Tables  A, B ,  C ,  and D set 
o u t  t h e  numerical  estimates o f  t h e  v a r i o u s  parameters  and v a r i -  
a b l e s  t h a t  d e f i n e  t h e s e  model m i g r a t i o n  schedu le s .  ( T h e i r  i n t e r -  
p r e t a t i o n  and methods o f  d e r i v a t i o n  a r e  d e s c r i b e d  i n  C a s t r o  and 
Rogers , 1 979) . 
The model s chedu le  p r o f i l e s  d i s p l a y e d  i n  F i g u r e s  6 , 7 ,  and 
8 r e p e a t  t h e  p a t t e r n s  e x h i b i t e d  by t h e  c u b i c - s p l i n e  i n t e r p o l a -  
t i o n s  o f  t h e  same d a t a  i n  F i g u r e s  1 ,  2, and 5. The p r i n c i p a l  ad- 
vantage of t h e  model s chedu le  r e p r e s e n t a t i o n  is  t h a t  t h e  math- 
ematical d e s c r i p t i o n  i s  p a r t i c u l a r l y  w e l l - s u i t e d  f o r  a n a l y t i c a l  
s t u d i e s  of  t h e  p r o p e r t i e s  o f  each  c a u s e - s p e c i f i c  curve  and of  
t h e  impacts o f  changes i n  each c u r v e ' s  r e l a t i v e  importance on 
t h e  agg rega t e  m i g r a t i o n  age  p a t t e r n .  
The Czechoslovakian age p a t t e r n s  of  i n t e r n a l  mig ra t ion  by 
cause  may be c h a r a c t e r i z e d  i n  a  number o f  d i f f e r e n t  ways w i t h  
t h e  measures p r e s e n t e d  i n  t h e  Appendices. W e  beg in  by obse rv ing  
t h a t  among t h e  seven causes  examined, o n l y  h e a l t h ,  housing,  and 
o t h e r  r ea sons  e x h i b i t  a r e t i r e m e n t  ( indeed  a p o s t - r e t i r e m e n t )  
peak, w i t h  t h e  one f o r  hous ing  be ing  l o c a t e d  more t h a n  a  dozen 
y e a r s  ahead o f  t h e  peak f o r  h e a l t h .  W e  a l s o  n o t e  t h a t  t h e  - low 
p o i n t  and t h e  h igh  peak,  xQ and xh, r e s p e c t i v e l y ,  occur  e a r l i e r  
i n  female p r o f i l e s  t h a n  i n  male p r o f i l e s ,  i n  a l l  c a s e s  f o r  which 
t h e s e  measures have been c a l c u l a t e d .  This  undoubtedly is  a  r e -  
f l e c t i o n  o f  t h e  d i f f e r e n c e s  i n  ages  a t  marr iage .  
The age  p r o f i l e s  o f  reduced-form model m i g r a t i o n  s c h e d u l e s  
( i . e . ,  no r e t i r e m e n t  peak and o n l y  seven pa rame te r s )  a r e  d e t e r -  
mined by t h e  f o u r  parameters  a l ,  p 2 ,  a 2 ,  h 2 ,  and t h e  r a t i o  h I 2  = 
al/a2.  The f i r s t  and t h i r d  d e f i n e  t h e  rates of  descen t  a g a i n s t  
age o f  t h e  mig ra t ion  rates of  c h i l d r e n  and t h e i r  p a r e n t s ,  res- 
p e c t i v e l y .  The second l o c a t e s  t h e  l a b o r  f o r c e  curve  on t h e  age  
a x i s .  The f o u r t h  d e f i n e s  t h e  rate of  a s c e n t  of  t h e  mig ra t ion  
r a t e s  o f  t hose  young a d u l t s  l e a v i n g  t h e  f ami ly  home f o r  pr imar-  
i l y  mar r iage ,  e d u c a t i o n ,  and economic r ea sons .  And t h e  l a s t  
r e l a t e s  t h e  h e i g h t  of t h e  p re - l abo r  f o r c e  curve  t o  t h a t  o f  t h e  
l a b o r  f o r c e  component. 
1 .  Change o f  e m p l o p c n t .  2 .  Moving c l o s e r  t o  p l a c e  o f  work. 
3 .  Education. 4 .  Health. 
Figure 7. Model schedules  o f  observed c a u s e - s p e c i f i c  
migration r a t e s :  Czechoslovakia,  males and 
females ,  1 9 7 3 .  
5 .  Marriage.  
: - : : . I  
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7 .  Other ( p l u s  D i v o r c e )  
6 .  Housing.  
F i g u r e  7 .  Model s c h e d u l e s  o f  observed  c a u s e - s p e c i f i c  
m i g r a t i o n  r a t e s :  C z e c h o s l o v a k i a ,  males  and 
f e m a l e s ,  1 9 7 3 ,  c o n t i n u e d .  
Legend: 1 = Intra- (Czech) republic migration 
2 = Inter- (Czech-to-Slovakia) republic migration 
3 = Intra- (Slovakia) republic migration 
4 = Inter- (Slovakia- to-Czech) republic migration 
1. Intra-republic migration: 
Change of employment. 
2. Inter-republic migration: 
Change of employment. 
Figure 8. Model schedules of observed cause-specific 
migration rates: Intra- and inter-republic 
migrations in Czechoslovakia, males, 1973, 
for specific causes. 
Legend: 1 = I n t r a -  (Czech) r e p u b l i c  m i g r a t i o n  
2 = I n t e r -  (Czech-to-Slovakia) r e p u b l i c  m i g r a t i o n  
3 = I n t r a -  ( S l o v a k i a )  r e p u b l i c  m i g r a t i o n  
4 = In te r - (S lovak ia - to -Czech)  r e p u b l i c  m i g r a t i o n  
3. Intra-republic migration: 
Moving closer to place of work. 
4. Inter-republic migration: 
Moving closer to place of work. 
Figure 8. Model schedules of observed cause-specific 
migration rates: Intra- and inter-republic 
migrations in Czechoslovakia, males, 1973, 
for specific causes, continued. 
Legend: 1 = I n t r a -  (Czech) r e p u b l i c  migra t ion  
-- 
2 = Inter-(~zech-to-Slovakia) r e p u b l i c  mig ra t i on  
3 = 1n t r a - (S lovak ia )  r e p u b l i c  migra t ion  
4 = Inter-(Slovakia- to-Czech)  r e p u b l i c  mig ra t i on  
5. Intra-republic migration: 
Housing . 
6. Inter-republic migration: 
Housing . 
Figure 8. l'lodel schedules of observed cause-specific 
migration rates: Intra- and inter-republic 
migrations in Czechoslovakia, males, 1973, 
for specific causes, continued. 
The model schedu les  i l l u s t r a t e d  i n  F igures  6 ,  7, and 8 
e x h i b i t  a wide range of va lues  f o r  t h e s e  parameters  of i n t e r e s t .  
The t a l l e s t ,  t hose  f o r  educa t ion  and marr iage,  may be  c h a r a c t e r -  
i z e d  by t h e i r  r e l a t i v e l y  low va lues  f o r  6 1 2  = a l / a 2 ,  va lues  t h a t  
a r e  about o n e - f i f t h  a s  l a r g e  a s  those  of t h e  o t h e r  p r o f i l e s .  
Age p a t t e r n s  with  much h i g h e r  va lues  of  6 1 2  t end  t o  a l s o  show 
r e l a t i v e l y  h ighe r  mig ra t ion  r a t e s  f o r  c h i l d r e n .  Thus t h e s e  
l a t t e r  p r o f i l e s  may be s a i d  t o  be c h i l d  dependent,  i n  c o n t r a s t  
t o  t h e  former, which may be c a l l e d  l a b o r  dominant p r o f i l e s .  
Labor dominance r e f l e c t s  t h e  r e l a t i v e  migra t ion  l e v e l s  of 
those  i n  t h e  working a g e s  r e l a t i v e  t o  those  of  c h i l d r e n  and 
pensioners .  Labor asymmetry r e f e r s  t o  t h e  shape of t h e  c e n t r a l  
bel l -shaped curve and i s  measured by t h e  r a t i o  u2 = A2/a2. The 
numerical va lues  f o r  u2 i n  t h e  Appendices i n d i c a t e  t h a t  t h e  na- 
t i o n a l  moving-closer-to-place-of-work p r o f i l e  e x h i b i t s  t h e  most 
asymmetrical p a t t e r n  of  a l l  causes .  
SYNTHESIS: SENSITIVITY EXPERIMENTS 
The preceding two s e c t i o n s  have been devoted t o  a desc r ip -  
t i o n  and an a n a l y s i s  of  cause - spec i f i c  mig ra t ion  age p r o f i l e s ' .  
W e  now t u r n  t o  an examination of cause-de le ted  age p r o f i l e s ,  
focus ing  i n  p a r t i c u l a r  on t h e  impact t h a t  t h e  d e l e t i o n  of a par-  
t i c u l a r  cause has on t h e  remaining aggrega te  migra t ion  age pa t -  
t e r n .  
F igure  9 i l l u s t r a t e s  f o u r  of t h e  seven aggrega te  model 
schedule  age p r o f i l e s  t h a t  a r e  numerical ly  d e f i n e d  i n  Appendix 
E.* I n  each c a s e ,  t h e  aggrega te  age p r o f i l e  wi th  a s i n g l e  cause 
d e l e t e d  is  c o n t r a s t e d  wi th  one i n  which t h a t  s i n g l e  c a u s e ' s  
s h a r e  is i nc reased  t o  f i v e  t i m e s  i t s  observed l e v e l .  The re- 
s u l t i n g  c o n t r a s t s  c l e a r l y  i d e n t i f y  t h e  c o n t r i b u t i o n  of  each 
cause t o  t h e  aggrega te  age p r o f i l e .  
*The a r e a  under each curve  i s  once aga in  s c a l e d  t o  e q u a l  u n i t y  
i n  each c a s e ,  i . e . ,  GMR = 1 .  
1 .  Change o f  employment. 
& - + : : : : : : : : : : : : : : : I  10 10 30 40 50 60 70 80 
2 .  Health.  
3 .  Marriage. 4. Housing. 
Figure 9 .  b!odel schedules  o f  cause-de le ted  and 
cause-exaggerated aggregate migration 
r a t e s .  
Dele t ing  change-of-employment reasons  f o r  mig ra t ing  from 
t h e  aggrega te  of a l l  causes  r e s u l t s  i n  a  s h i f t  of  t h e  mean age 
toward an o l d e r  age  because of t h e  then  inc reased  r e l a t i v e  i m -  
por tance  of  mig ra t ion  i n  t h e  pos t - labor  f o r c e  ages .  I n c r e a s i n g  
t h e  r e l a t i v e  importance of change-of-employment reasons  f i v e -  
f o l d  lowers t h e  r a t e s  of descen t  of t h e  migra t ion  r a t e s  of young 
a d u l t s ,  a 2 ,  and o f  t h e i r  c h i l d r e n ,  a , .  
Heal th  r easons  f o r  mig ra t ing  become impor tan t  on ly  i n  t h e  
pos t - re t i rement  ages .  Thus d e l e t i n g  them removes t h e  peak i n  
those  ages;  i n c r e a s i n g  t h e i r  importance f i v e - f o l d  s imply in-  
c r e a s e s  t h e  h e i g h t  of t h a t  peak. The s l o p e  parameters  a l ,  a 2 ,  
and X 2 ,  and t h e  l o c a t i o n  parameter  p 2 ,  remain unchanged. 
I n c r e a s i n g  t h e  r e l a t i v e  importance of marr iage ,  a s  a  cause 
f o r  migra t ion ,  d r a m a t i c a l l y  i n c r e a s e s  t h e  h e i g h t  of  t h e  h igh  
peak. The r a t e  of  a s c e n t ,  X2, i n c r e a s e s ,  b u t  t h e  r a t e s  of des- 
c e n t  a l  and a2  a r e  only  s l i g h t l y  a f f e c t e d .  The curve becomes 
a  member of  t h e  l a b o r  dominant family analyzed i n  Cas t ro  and 
Rogers (1979) . 
F i n a l l y ,  housing reasons  i n f l u e n c e  t h e  aggrega te  p r o f i l e  
a t  t h e  very  young and t h e  r e t i r e m e n t  ages .  Dele t ing  them lowers 
t h e  r a t e  of descen t  of pre- labor  f o r c e  mig ra t ion ,  
"1' and r a i s e s  
t h e  importance of  o l d  age migra t ion .  The mean age remains v i r -  
t u a l l y  unchanged. 
F igure  9  shows t h a t  changes i n  t h e  r e l a t i v e  importance of 
d i f f e r e n t  causes  of migra t ion  produce p r e d i c t a b l e  changes i n  t h e  
aggrega te  migra t ion  age p r o f i l e .  Employment reasons  i n f l u e n c e  
t h e  r a t e s  of descen t  a ,  and a 2 .  Heal th  reasons  a f f e c t  on ly  t h e  
pos t - re t i rement  p r o f i l e ,  i n f l u e n c i n g  A 3  and t h e  age of t h e  pos t -  
r e t i r e m e n t  peak, xr. Marriage reasons  d r a m a t i c a l l y  a f f e c t  t h e  
r a t e  of a s c e n t  X 2 ,  b u t  l eave  a ,  and a 2  r e l a t i v e l y  una f fec t ed .  
Housing r easons ,  on t h e  o t h e r  hand i n f l u e n c e  t h e  l a t t e r ,  e s -  
p e c i a l l y  a l .  
CONCLUSION 
This paper  was motivated by t h e  c o n j e c t u r e  t h a t  r e g u l a r i -  
t ies  i n  t h e  mig ra t ion  age p a t t e r n s  of d i f f e r e n t  n a t i o n a l  pop- 
u l a t i o n s  a r e  l i k e l y  t o  be s t r o n g e r  and more e v i d e n t  i n  cause- 
s p e c i f i c  schedules  t h a n . i n  aggrega te  schedules .  The implica-  
t i o n s  of t h i s  f o r  model mig ra t ion '  schedules  a r e  t h e  same a s  f o r  
model m o r t a l i t y  schedu les ,  i n  t h e  con tex t  o f  which P res ton  (1976) 
observed: 
"Model m o r t a l i t y  p a t t e r n s  a r e  t y p i c a l l y  r e q u i r e d  f o r  
demographic e s t i m a t i o n  only  i f  dea th  r e g i s t r a t i o n  i s  in-  
complete. But i f  t h e  degree  of  incompleteness  i s  l a r g e l y  
i n v a r i a n t  w i th  r e s p e c t  t o  cause  of  dea th ,  then  t h e  cause -  
s t r u c t u r e  of  m o r t a l i t y  can be r e l i a b l y  e s t ima ted .  I n  such 
a  case  t h e  age p a t t e r n  of mox ta l i ty  should  be l a r g e l y  re- 
coverable  wi thout  r e f e r e n c e  t o  any e x t e r n a l  models. The 
ZeveZ of m o r t a l i t y  can  then  be  e s t i m a t e d  through conven- 
t i o n a l  s t a b l e  popu la t ion  o r  census s u r v i v a l  techniques ."  
(Pres ton ,  1976, p. 118, i t a l i c s  added.)  
S u b s t i t u t i n g  i n  t h e  word "migrat ion" f o r  " m o r t a l i t y "  and 
"dea th"  i n  t h e  above q u o t a t i o n  y i e l d s  t h e  obse rva t ion  t h a t  t h e  
age p a t t e r n  ( i . e . ,  p r o f i l e )  of  migra t ion  may be  e s t ima ted  by 
weight ing each cause - spec i f i c  p r o f i l e  by t h e  migra t ion  s t r u c t u r e  
( i . e . ,  t h e  f r a c t i o n  of t h e  t o t a l  GMR t h a t  i s  a t t r i b u t a b l e  t o  
each of  k causes )  : 
z k k  
where 1 M(x) = 1 ,  1 ~ m ( ~ )  = 1 ,  and 1 P ( ~ ) ( x )  = 1, x = 0 ,1 ,2  ,..., z. 
x i i 
Equation ( 2 )  a l s o  may be expressed i n  t h e  form of migra t ion  
p ropor t ions  
where N ( i )  (x )  deno te s  t h e  f r a c t i o n  of  mig ran t s  a t  age  x  among 
those  c i t i n g  cause  i ,  and N ( i )  is t h e  f r a c t i o n  of  t o t a l  migran ts  
c i t i n g  cause  i. 
The e s t i m a t i o n  problem a l s o  can be " tu rned  on i t s  head" a s  
P re s ton  observes:  
" J u s t  as t h e  c a u s e - s t r u c t u r e  of m o r t a l i t y  can be used 
t o  p r e d i c t  t h e  age  p a t t e r n ,  t h e  age  p a t t e r n  i m p l i e s  a spe- 
c ia l  cause  o f  d e a t h  s t r u c t u r e . "  ( P r e s t o n ,  1976, p. 116) 
I n  t h e  c o n t e x t  of  m i g r a t i o n ,  t h i s  s u g g e s t s  t h a t  g iven ,  f o r  exam- 
p l e ,  t h e  ~ u n g a r i a n  agg rega t e  mig ra t ion  age  p a t t e r n  and t h e  Czech- 
os lovakian  c a u s e - s p e c i f i c  mig ra t ion  age  p a t t e r n s  ( p r o f i l e s )  one 
could use equa t ions  (2)  o r  ( 3 )  t o  develop estimates of  t h e  impl ied  
Hungarian cause  of  mig ra t ion  s t r u c t u r e  and compare it w i t h  t h e  
one d e s c r i b e d  i n  S e c t i o n  2  o f  t h i s  paper .*  
* W e  are i ndeb ted  t o  Nathan Keyf i t z  f o r  c a l l i n g  ou r  a t t e n t i o n  
t o  t h i s  " inve r se"  use  o f  t h e  m o r t a l i t y  c a u s e - s t r u c t u r e  rela- 
t i o n s h i p  by Sam Pres ton .  
REFERENCES 
C a s t r o ,  L .J .  and A. Rogers (1979) Migra t ion  Age P a t t e r n s :  
I .  Neasurement and A n a l y s i s .  WP-79-16. Laxenburg,  
A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems 
A n a l y s i s .  
Coa le ,  A . J .  and D.R. M c N e i l  (1972) The d i s t r i b u t i o n  by a g e  
o f  t h e  f r e q u e n c y  o f  f i r s t  m a r r i a g e  i n  a female  c o h o r t .  
Journal  o f  t h e  American S t a t i s t i c a l  A s s o c i a t i o n ,  
67: 743-749. 
Compton, P.A. (1971) Some A s p e c t s  o f  t h e  I n t e r n a l  Migra t ion  
o f  PopuZation i n  Hungary S i n c e  1 9 5 7 .  Budapes t ,  Hungary: 
C e n t r a l  S t a t i s t i c a l  O f f i c e ,  Demographic Resea rch  I n s t i t u t e .  
Czechos lovak ian  F e d e r a l  S t a t i s t i c a l  O f f i c e  (1974) Demographic 
Trends  i n  CzechosZovakia .  Prague ,  Czechos lovak ia .  
Hoover, E.M. (1971) An I n t r o d u c t i o n  t o  Regional  Economics.  
New York: A.A. Knopf. 
Kiihnl, K .  (1978) S e l e c t e d  a s p e c t s  o f  m i g r a t i o n  m o t i v a t i o n  i n  
t h e  Czech S o c i a l i s t  Repub l i c .  Acta  ~ n i v e r s i t a t i s  C a r o l i n a e ,  
Geographica,  1 3 ( 1 ) :  3-11. 
Long, L.H. and K.A. Hansen (1979)  Reasons f o r  I n t e r s t a t e  Migra- 
t i o n :  Jobs ,  R e t i r e m e n t ,  C l i m a t e ,  and Other  I n f t u e n c e s .  
C u r r e n t  P o p u l a t i o n  R e p o r t s ,  S e r i e s  P-23, No. 81,  Washing- 
t o n ,  D.C. : Bureau o f  t h e  Census ,  U.S. Department  of 
C o m m e r c e .  
M c N e i l ,  D . R . ,  T. J. T r u s s e l l ,  and J . C .  Turner  (1  977) S p l i n e  i n t e r -  
p o l a t i o n  o f  demographic  d a t a .  Demography, 14: 245-252. 
Pres ton ,  S. (1976) M o r t a l i t y  P a t t e r n s  i n  N a t i o n a l  P o p u l a t i o n s .  
New York: Academic P r e s s .  
Rogers, A . ,  R. R a q u i l l e t ,  and L . J .  C a s t r o  (1978) Model mig ra t ion  
schedu le s  and t h e i r  a p p l i c a t i o n s .  Environment  and PZanning 
A ,  1 O(5) : 475-502. 
Young, C.M. (1975) F a c t o r s  a s s o c i a t e d  w i t h  t h e  t iming  and 
d u r a t i o n  of t h e  lea'ving-home s t a g e  of  t h e  f ami ly  l i f e  
cyc l e .  P o p u l a t i o n  S t u d i e s ,  29 (1) : 61-73. 
APPENDICES 
Legend 
Cause 1 = Change of employment 
2 = Moving c l o s e r  t o  p lace  of work 
3 = Education 
4 = Health 
5 = Marriage 
6 = Housing 
7 = Other  
8 = A l l  causes  
Table A .  1 Parameters and v a r i a b l e s  d e f i n i n g  observed model 
c a u s e - s ~ e c i f i c  miurat ion schedules :  Czechoslovakia .  males .  1 9 7 3 .  
GHR (OHS) 
GMH (r lMS) 
M A E X M  
A 1 
ALFA1 
A2 
MU2 
ALFA2 
LAMBDA2 
A3 
MU3 
I ALFA3 
W 
m 
LAMBDA3 
I C 
MEAN AGE 
X (  0 - 1 4 )  
X ( 1 5 - 6 4 )  
X ( h 5 t  1 
DELTAIC 
DELTA12 
DELTA32 
BETA12 
S I G l 4 A Z  
3 I C t l A 3  
x LOW 
X llIGI4 
X HET, 
X S H I F T  
A 
R 
r 
a: 
'I: 
C 
E 
'I: 
a: 
? 
a: 
rl 
A 
0 
b 
C 
-ri 
C 
-4 
w 
al 
a 
rn 
al 
rl 
a 
a 
-4 
k 
s' 
a 
C 
a 
rn 
k 
Q) 
4J 
B 
a 
k 
a 
04 
N 
2 
Q) 
rl 
a 
a 
8s' 


Table  C. Parameters  and v a r i a b l e s  d e f i n i n g  obse rved  model mig ra t i on  s chedu le s  
f o r  a l l  causes  combined: I n t r a -  and i n t e r - r e p u b l i c  m i g r a t i o n s ,  
males and females ,  1973.  
MALES FEMALES 
Czech Cz-toms1 Slov. Sl-to-Cz .- Czech Cz-toms1 S lov .  S1-to-Cz 
GHR (005)  
GMR (HHS] 
HAEXH 
A 1 
AbPAl 
A2 
MU2 
ALFAi? 
LAMBDA2 
A3 
I MU3 
F 
0 
ALPA3 
I LAHBOAJ C 
MEAN AGE 
% (  0 * 1 4 )  
X (19 -64 )  
% ( 6 S +  ) 
DELT A l C  
DELTA12 
D E L T A 3 2  
B t T A l 2  
3IGMA2 
SIGMA3 
H LOW 
, x H I G t l  
I X  R E T ,  
X S H I F T  
A 
B 
* B J n Q ~ S u O 5 B ~ B d d ~ ~ Q Q Q ~ C U ~ h , 3 ~ 9 ~ Z r U  
m 0 ~ b 9 ~ + N * Q n G C ~ 6 b @ h P d 4 : 5 ! ' f f l r N S % ~ S X ~ P n  
~ ( P ' Z , M Q P ~ C U U ~ F F X ~ ; G W ~ N W @ N ~ G ~ ~ ; E . ~ ~ ~  CSGIC,SCCC.? 
~ I U B M t U ~ ~ U ' . b f ' . ~ & 3 9 S S 3 M L n 6  3 V  C r 3 i V C 9 r . 4 r L : h U  
& Q Q S Q B S ~ M G ~ W Q G ~ O N D H ~ ~ ~ C ~ ~ = @ S G C L ~  
a*....... . m . o a . * a * . a a m * . . a . a a .  

~ S M U e m Q ~ B B Q B B Q n S m Q ~ L n 8 N L n ~ b d 6 1 ~ 9 S  
P W ~ ~ 9 Q b N ~ 6 9 m 8 w 9 N O M D 1 C , 6 M e ~ C U * 6 r r . @ M  
~ O Q N D P N ~ Q Q B Q B Q N C U ~ O ~ Q Q ~ . ~ . ~ ~ ~ ~ S ~ ~  
~ 8 Q ~ ~ d h 5 b N 8 Q B B B * d m ~ V I j S 9 r . S r . d ~ 9 Q C d  
d 8 0 8 m N ~ N ~ 8 B 8 ~ 8 0 6 0 ~ 6 ~ 8 ~ D 6 ~ d a ~ M d  
0 0 0 0 ~ 0 0 0 0 0 ~ 0 0 0 * 0 0 ~ 0 0 0 0 0 ~ 0 0 0 0 0 0  
~ - - ~ S ~ ~ ~ ~ S ~ Q Q Q S ~ L ~ N N * Q ~ ~ ~ S I ~ W ~ Q ~ ~  
ru A l e -  --N m 
~ ~ 0 8 8 ~ 8 0 Q 8 ~ 8 B d 9 ~ d ~ S r P ~ S Q Q Q ~ 6 ~ Q 9  
9 d N b 6 9 9 ~ d 6 ~ Q Q B N ~ N N ~ ~ S S 9 Q S ~ 9 M Q 4  
B B M B Q * + ~ * G Q B Q B ~ ~ ~ ~ B ~ ~ = + Q ( E ~ S Q ~ ~  
m Q Q ~ S S d - ~ ~ 9 6 Q Q S 9 ~ d - S S S 9 j 5 ~ U ~ S N Q G  
8 9 0 S Q B ~ W ~ ~ B ~ Q Q ~ J J d d Q S Q N Q C 3 r C Q b E 5  
o ~ o o ~ o o m ~ o m o * o o o w o o m o o m o o o m m ~ o  
8 ~ ~ 6 6 S 9 6 Q S 8 8 8 Q d W ~ Q G 6 5 6 ~ h ~ U G ~ 8 E  
N r-l t. w r . m  r. d 


RELATED PUBLICATIONS ON URBAN CHANGE 
Niles Hansen, Human Settlement Systems; International 
Perspectives on Structure, Change and Public Policy, 
Ballinger, Cambridge, Massachusetts, 1978. 
Andrei Rogers, Migration and Settlement: Selected Essays. 
RR-78-6, International Institute for Applied Systems 
Analysis, Laxenburg, Austria. 
Andrei Rogers and Frans Willekens, Migration and Settlement: 
Measurement and Analysis. RR-78-13. International 
Institute for Applied Systems Analysis, Laxenburg, 
Austria, 
Frans Willekens and Andrei Rogers, Spatial Population 
Analysis: Methods and Computer Programs. RR-78-18. 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria. 
L. Lackb, G. Enyedi, and G. Koszegfalvi, Functional Urban 
Regions in Hungary. CP-78-4. International Institute 
for Applied Systems Analysis, Laxenburg, Austria. 
Peter Gordon, Deconcentration Without a "Clean Break". 
RM-78-39. International Institute for Applied Systems 
Analysis, Laxenburg, Austria. Also published in 
Environment and Planning A, 1 1  (3):281-290. 
Jacques Ledent and Peter Gordon, A Demoeconomic Model of 
Interregional Growth Rate Differences. RM-78-52. 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria.. Also forthcoming in Geographical 
Analysis. 
8. Luis Castro and Andrei Rogers, Migration Age Patterns: I. 
Measurement and Analysis. WP-79-16. International 
Institute for Applied Systems Analysis, Laxenburg, 
Austria. 
9. Lennart Ohlsson, Components of Urban Industrial Employment 
Change in a Small Open Economy: Sweden. WP-78-32. 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria. 
10. Lennart Ohlsson, Tracing ~egional Patterns of Industrial 
Specialization Trends in Sweden. WP-78-33. Inter- 
national Institute for ~pplied Systems Analysis, 
Laxenburg, Austria. 
11. Lennart Ohlsson, A Conceptual Framework for an Assessment 
of Swedish Regional Policy. WP-78-34. International 
Institute for Applied Systems Analysis, Laxenburg, 
Austria. 
